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Company history

“e*" _ The WoodRoll® technology invented and Cortus
Energy is founded. The technology is confirmed on a

" 2011-2013

" — % MW gasifier followed by verifying all sub-
processes in the WoodRoll®.

*“*" _ The plantin Képing is upgraded to a complete
reference and test plant. WoodRoll® fully integrated.
Design of first commercial 6 MW modular WoodRolI®

. plant is initiated

*** "2 Basic engineering is performed for two 6 MW
WoodRoll® plants (the projects in Hoganas and
Japan), strategic cooperation agreement is signed
with Forest Energy (Japan), the Hoganas project is

g granted SEK 47.6m in subsidy and the project in

| i California USD 5m.
| 1:2018-2021

— The construction of the 6 MW WoodRoll® together

A with Hogands. Commissioning & Start-up is ongoing.

— Cortus has financed this plant and will deliver energy
gas on a 20 years contract.
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6 MW Hydrogen from

biomass, pre-study completed

Green Natural
Gas-SE/FIN/EU
6 and 20 MW gasifyers for
cat-process to SNG/RNG

Green Methanol |

SE/NO/EU/IJP

Multiple 20 MW gasifyers
for cat-process for
Methanol

¥BIOJET

Industrial reference plant,
6 MW modular WoodRoll

33 Employees

| 2022 Project pipeline
Green H,/CO,

Green Power
USA, FR

Multiple projects, 3 -16 MW,
20 years PPA

Green Hydrogen-
DE,JAPAN

5 MW Hydrogen from
biomass, Chemical business

Green carbon for
steeI,VSE

Corporate
headquarters

500 kW pilot
facility
Since 2011




WoodRoll® — A breakthrough & patented gasification system

A proprietary & fully integrated gasification process

Strong patent protection

The pyrolysis gas is burned and heats
gasification, waste heat goes to pyrolysi

; 162 confirmed patents
and drying.

Gasification process
gnerdy 5 . Hydrogen from gasification
Indirectly heated gasifyer
Steam/char injector in WR
The energy gas is cooled with water] (57 2110 ]80) (=l el falelais | AT

becomes steam, which is fed to t

2 During the pyrolysis the biomass is converted
into pyrolysis gas and char (400°C).

1 The biomass is heated
and dried (100° C)

yroWs In the gasifier finely ground char
4 reacts with steam (1,100°C) and
forms a clean energy gas.

FEEDSTOCK OPTIONS

ENERGY BALANCE - 80% YIELD

Wood Crops Industrial waste

v Wood chips, bark v’ Vine tree v e |

v" Saw dust, recycled wood v Vine cutting Y F':er s U?gle

v/ Branches, roots and tops v' Stem with leaves . Chemical sludge _
v" Roots Furniture manufacturing
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WoodRoll® — gasification basics

Humidity
Dried off

Elementary

Carbon

Elementary

\ carbon
> Steam L

o B

Ultraclean
syngas
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WoodRoll® - Bridging the gap from low grade biomass to industry and
transport requirements SYNGAS COMPOSITION

L

i
~ Carbon
dioxide
11%

.......

Carbon
monoxide Hydrogen
29% 58%

Our goal is to help customers
lower CO2 emissions by more
than 1 Mton per year by 2030
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WoodRoll® application tree — true biorefinery technology!

> < T CORTUS

-~
Liquid fuels Alcohols B|ogas Chemicals ThppEngy
(e.g. gasoline/ |1 . o 1 ethanol/ethanol) {SNGIRNG) (e-g. amino acids/ |
diesel/kerosene) polymers)

Energy carrier Raw material
(e.g. fuel cell) to refineries
Hydrogen reen carbon dioxide

& (e.g. to the food industry)
/ & —

N/ S

Catalytlc
upgrade

Combined heat
& power (CHP)

e

Process industry

Syngas

S WR®
;’, V, Energy gas
J Reduction agent
\MFI® (e.g. steel industry)
Gasification ;r
Pyrolysis gas Biochar
q wn@ 7]

Drying/pyrolysis
¥ | | WoodRoll® - capacity for:
1. Hydrogen/Syngas/biomethane (g)

\! "’ ”\ m' “ i *}m)fﬁ 2. Hydrotreated biocrude (l)
s." J S I |

v 3. Biocoke (s)
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WoodRoll® application tree — true biorefinery technology!

L CORTUS

- L]
«®s ENERGY

Liquid fuels Alcohols B|ogas Chemicals
e o aarsy |] e-g- methanol/ethanol) [ (SNG/RNG) i (¢-9- amino acids/
diesel/kerosene) || polymers)

Raw material
to refineries

s Energy carrier
(e.g. fuel cell)

: -
Catalytic
g ~ 8

- ’\ . §
Combined heat L
& power (CHP)
WR®
;.3. V,

Green carbon dioxide
(e.g. to the food industry)

—
bgv

=y
y Energy gas

Reduction agent
(e.g. steel industry)

i

BlOChﬂl‘

Gasmcatmn

Pyrolyms gas

WR®
Drymg/pyrolyms

II‘

Blomass

‘“‘; hh" Db .,“ ”h’ 0\ ’N’ AL
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Biojet AS, Norway

FEL 2 Engineering study
750 TPD Biomass to diesel

Scaling through multiple proven modules




WoodRoll® — Cracking of pyrolysis gas - 2016

H

HALDOR TOPRPSOE

Cracking
at 400C Heavy hydrocarbons broken up into lighter molecules

e for treated oil is longer than raw
ras easier to burn which ended up in

on zone as well as more evenly
berature profile.
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WoodRoll® application tree — true biorefinery technology!

oot 2% ¢t CORTUS
Liquid fuels Alcohols Biogas Chemicals s
(e.g. gasoline/ | (o o methanol/ethanol) fl§ (SNG/RNG) [l (¢-9- amino acids/

diesel/kerosene) |_| polymers) -

3
Catalytic . —’.
upgrade v
N ‘Q“\
Combined heat | Syngas
& power (CHP) 2 v
‘ R—" ‘.; WRe |
| s V, P (Encroy cas felkea
d [ 1]

. - = o

Energy carrier Raw material
(e.g. fuel cell)

to refineries
i
Hydrogen reen carbon dioxide
: & {e.g. to the food industry)
L4 Process industry
L

Reduction agent
(e.g. steel industry

| > B -

Biochar

WR® .
Gasification |

WR® p
Drying/pyrolysis
= 1 bt

¥/ %
|
|

| xﬂmfm'{f AL @}mm r"))M |_ ) .

Mk .
I vlor ] ki / ‘L'.u'lf- ' \

™,

-~ |
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WoodRoll® — Hydrogenation - 2021

Biocrude ]

[ Hydrogen ]

Tail gas 1
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WoodRoll® — Hydrogenation - 2021

Main results from the tests:

1. The catalytic upgrading of the pyrolysis vapor resulted in a

pyrolysis oil fraction with improved stability properties, i.e., decreased oxygen content (18 % = 12 %)
and carbonyl content, compared with pyrolysis oil produced from thermal slow pyrolysis.

2. Slightly lower yield of the liquid oily fraction and slightly higher gas yields were detected at the
catalytic hydropyrolysis compared to the thermal slow pyrolysis.

3. Points 1 and 2 indicate a possibility to use this oil to produce more
high value products, such as biofuels and chemicals as a by-product from Cortus WoodRoll concept.

Next steps:
1. Application for next project made together with partners for longer runs and deeper analysis of the
pyrolysis oil.

2. Analysis of produced oil to be made by possible existing and new customers.

H

HALDOR TORPSOE
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Existing refineries

with a renewable
product replacing the
fossil
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